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Dr Christian Etz (Leipzig, Germany). I congratulate Dr Wang
and his coauthors on an excellent experimental study on a very
timely issue—the optimal flow for antegrade SCP at mild
temperatures.
First, I have a couple of simple technical questions. What was
the average weight of your animals? Approximately what flow/
body weight/minute does that translate to?194 The Journal of Thoracic and Cardiovascular SurgDrWang. Thank you. I know Dr Guleserian and Dr Sharma are
in the room. Please feel free to interrupt me at any time.
We use animal area average weight as 6 kg at 4 weeks old.
Dr Etz. Four weeks old, 6 kg, so it is more than 8 to 12 mL/min.
Your experimental data support the notion that unilateral SCP is
sufficient to maintain equal perfusion to both hemispheres, a ques-
tion that has been heavily debated clinically in the past. Although
we do not know exactly to what degree piglets and humans do have
the same anatomy of the circle of Willis, your findings are per-
fectly in line with the results of the largest clinical study in adults
as presented yesterday at this very meeting by Dr Zierer and his
coauthors from Germany on over 1000 patients undergoing ante-
grade SCP with up to 90 minutes of mild systemic HCA for com-
plex aortic arch surgery. That group found that unilateral antegrade
cerebral perfusion offers at least equal brain protection as bilateral
antegrade cerebral perfusion and may be advantageous at least in
the adult population as it might reduce embolism arising from sur-
gical manipulation on arch vessels. I think this is one of the most
important findings in your study.
There is a continuous trend toward higher temperatures during
SCP even for complex aortic arch surgery. There is also growing
concern that distal arrest during SCP at such high temperatures
will not suffice to protect the tissues from ischemic damage.
Therefore, I liked your analysis of RBF to the kidneys and the liver.
However, you did not present data on the baseline flow to the vis-
cera. Therefore, my second question is: What was the flow to the
viscera during SCP as compared with the baseline flow during
CPB, a percentage maybe, and was it significantly different from
baseline flow?
Dr Wang. To answer the first question, this is a large-animal
prekinetic model. We used a small group size, with 5, and this is
a short-term nonsurvival animal model. We cannot offer insight
into the relevance of the blood flow difference and the neurologic
outcome.
The second question?
Dr Etz.Was the flow during SCP that you measured to the liver
and the kidneys different from the baseline flow? That would
explain.
Dr Wang. You mean the kidneys, right?
Dr Etz. Okay. That brings me to my last question. The most
sensitive of all tissue suffering ischemia during distal arrest is
the spinal cord. Kamya and colleagues from the Hannover group
demonstrated a 6-fold increase in mortality and paraplegia rate af-
ter prolonged distal circulatory arrest in a subgroup analysis of
their series, and we have published our experimental data from 2
experiments from Dr Griepp’s laboratory at Sinai. We found basi-
cally similar flows to the brain, but our experiments also did clearly
demonstrate that there is zero blood flow to the spinal cord below
the level of T8 once the clamp is placed. That resulted in devastat-
ing ischemic damage from paraplegia in a significant number of
animals. I wondered whether you analyzed spinal cord tissue as
well and what you found.
Dr Guleserian. Perhaps I might help to answer that question.
No, we did not specifically look at the lower spinal cord, but I
do think that is a very good point. When we try to translate these
studies from the animal laboratory into clinical application, that
is an important question to address down the road in survival
studies.ery c January 2013
Wang et al Congenital Heart DiseaseDr Etz. You said that 2 hours after the procedure you had sig-
nificantly higher flows to the viscera. We all know the hyperemic
response after reperfusion, so are you sure it is a good thing to
have?
DrGuleserian. That is another good question.When we look at
these different time points—one time point when immediately
coming off bypass and then another at a delayed time point of 2The Journal of Thoracic and Cahours after bypass—metabolic demands are very different. The in-
creased RBF may certainly be a reflection of the differences in
those metabolic demands. Again, without survival studies and
without larger numbers of animals, I think it is very difficult to
tell and I would caution people from changing practice based
solely on these and similar laboratory studies at this early time
point.rdiovascular Surgery c Volume 145, Number 1 195
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